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Here we describe theory underlying our method for estimating the intercellular vapour where gt is the combined conductance to water vapour of the stomata plus boundary layer, ei is the 17 intercellular vapour pressure, ea is the atmospheric vapour pressure, P is atmospheric pressure, and ̅ where uin is the flow rate of air entering the cuvette, win and wout are the water vapour mole fractions 24 of air entering and leaving the cuvette, and s is the leaf area inside the cuvette. The term ea/P from 25 Eqn (1) is assumed equal to wout. The gs can then be calculated if ei is known and P is measured. In 
. (Eqn. 4) 29
Here, es is given in kPa and Tl in °C. Making this assumption and assuming a value for gb allows 30 calculation of gs from Eqns (1) and (2). In the method we developed, we did not assume that ei=es, 31 but rather solved for ei iteratively, by setting c=ce. This is elaborated upon below.
32
The rate of CO2 assimilation (A) can be determined by also measuring the CO2 mole fraction 33 entering (cin) and leaving (cout) the gas exchange cuvette 1 :
34 .
(Eqn. 5)
35
The A can further be expressed as a function of the conductance to CO2 and the drawdown in CO2 36 mole fraction between the atmosphere and the intercellular air spaces:
where gtc is the combined conductance to CO2 of the stomata plus boundary layer and ̅ is defined as
39
(ca+ci)/2. The ca is assumed equal to cout. The final term in Eqn (6) is a ternary correction that 40 accounts for the influence of transpiration on the diffusion of CO2 into the leaf. where cin and ca are CO2 mole fractions entering and leaving the gas exchange cuvette, expressed in
53
Eqn (10) with respect to dry air, and in and a are 
18
O of CO2 entering and leaving the cuvette.
54
After A is obtained from Eqns. 9-11, the  Figure 8 ).
231
Here we describe our method for estimating ei from carbon isotope discrimination. The .
259
The 13 C discrimination can also be measured (observed discrimination; obs), as described in The Δ can also be calculated as,
When we calculated Δ with Eqn (24) we obtained negative values (Supplemental Figure 7) .
270
Because in Eqn (28) the term > 0, a negative Δ would lead to a 271 negative estimate of gm, which is nonsensical. The ci can be calculated by substituting obsfor com. Using this calculated ci, the gtc, gs, and 285 gt can be calculated from Eqns (8), (7) and (2), respectively, and ei solved for using Eqn (1). to P. edulis.
358
Estimates of ei/es were generally less sensitive to varying gmc for P. edulis than for J. proportioning of the total resistance to CO2 diffusion from the air to the chloroplast surface into 363 stomatal and mesophyll components differed between the two species. In the case of P. edulis, the 364 mesophyll resistance was a smaller proportion of the total resistance, and as a result, estimates of 365 ei/es were less sensitive to a doubling or halving of gmc. with those in Figure 1 of the main text, in which k was calculated with a fractionation factor for 
Juniperus monosperma Pinus edulis
